Selective alterations in cerebral metabolism within the mesocorticolimbic dopaminergic system produced by acute cocaine administration in rats.
The 2-[14C]deoxyglucose method was used to examine the effects of acute intravenous administration of cocaine on local cerebral glucose utilization in rats. These effects were correlated with the effects of cocaine on locomotor activity assessed simultaneously in the same animals. At the lowest dose of cocaine, 0.5 mg/kg (1.47 mumol/kg), alterations in glucose utilization were restricted to the medial prefrontal cortex and nucleus accumbens. Metabolic activity at 1.0 mg/kg (2.9 mumol/kg) was altered in these structures, but in the substantia nigra reticulata and lateral habenula as well. The selectivity of cocaine's effects at low doses demonstrates the particular sensitivity of these structures to cocaine's actions in the brain. In contrast, 5.0 mg/kg (14.7 mumol/kg) produced widespread changes in glucose utilization, particularly in the extrapyramidal system. Only this dose significantly increased locomotor activity above levels in vehicle-treated controls. Rates of glucose utilization were positively correlated with locomotor activity in the globus pallidus, substantia nigra reticulata, and subthalamic nucleus, and negatively correlated in the lateral habenula.